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(54) AQUEOUS ALKAUNE SOLUTION-SOLUBLE URETHANE FORMING EPOXYCARBOXYLATE COMPOUND. PHOTOSENSITIVE 
RESiN COMPOSITION USING THE SAME AND TVS HARDENED MATERIAL 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a photosensitive resin composition having an excellent photosensitivity, and enabling 
prod&ction of a hardened material being excellent in flexibility, adhesivity, pencil hardness, solvent resistance, acid resistance, heat 
resistance, gold plating resistance, or the like. 

SOLUTION: An aqueous alkaline solution-soluble urethane forming epoxycarboxylate compound (D) comprises reacting a compound 
(A) being an epoxycarboxylate compound (A) comprising reacting an epoxy compound (a) having two epoxy groups in a molecule and 
a monocarboxylic acid compound (b) having an ethylenically unsaturated double bond, a compound (B) being an carboxylic acid 
compound having two hydroxyl groups, and a compound (C) being a diisocyanate compound (0). The photosensitive resin 
composition comprises using the compound (D), and a hardened material comprises hardening the resin composition. 
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(57) [g^] 

era )^^S{cffin> %^tirzmm\t. mm. « 

tft. Bm^'Jft. it^ft. W^^y 

(B) mwL^m (c) ^;Kis?i*-Tf#5.nsi:i:^^t 
t:+v/u-hfb^ti (D) . mtn^m^tcmmm 



fb^f^ (A) 



3n 



^Mk^ti (a) ii^j-^^tcx^L/yii^lSfiiri 

P)nSxjK4^v/A;l/.t'+>'U-hfb^1% (A) 

fb^ti (B) :5^?45{c2<i©7ki?S^*-r5;byl/4?y 

'j-(v'y7^-v{^^m (c) 



ft^l^ (C) 



(2) 

1 

immi} Tiatc/T^^n^fk^^ (a) . it^ 
(B) mit^ (C) ^sj!tit[^xm^ti^ctm 

TH^i/U-hit^^ (D) 

(a) t^^f¥^cJ.^uy^^mmr.m^&^ 
^^t^'eyij/V^symit^ (b) t^S.l^t^X'^ 

' it^^ ( C ) : y h 

2 ] fftc 2 ffil®x4?+i^Si&Wr 5x.1<^r 
Mb^tl (a) <Dx>i<+v/^lA^ 150~900g/ 
il(Dxt°*->fk^!^-efe5Il5)^^ 1 tc|Bt(D7/l'* u 

^ (D) o 

. 3 ] ^"Fmc 2 ffl(DX.1?:^^->S^Wr §xd?+ 

i/it^^ (a) ti\ 7xx;l/>;^*>J>^i/';l'X-r;Wk^ 

ti^ ex7xy-;i'SJx4<4^Mk^ti. 7mit^7.7x 20 

x.-}?+i/fb^^^. flgiiSi^y U i^v^/i/x-T/Hb^iJ. 
mmi^^V ->-»x-T;Wk^tl. U 1^-;l/7 7 f K 

ij >/>;;l/x-r;Wl:^!t^, f fdi If 7 X 
x.-H4^Mk^tl04'*^P.ji«?$tl/cx4^:^Mb^tlT-fe 

fb^ (D) o 

;5€y;?7;l/t:y^{b-&^^ (b) 7^';;l/ 30 

mmtrdmm(0f\ii}'^mmtitc^/i3jif^ym 

-hfb^% (D) o 

mms: 'j^^^ic2m<D7m^mt^ti)\^f^ym 

it^ (B) ^>*>{^D-;byplf;i-yiS$fc{iy^ 

n*^-]gii:iaic©7;i/;?j ';7K?§?^Rir§l<fe'i' yit^Lfs 

^y:t3J\y^^^y\y-hi\:^Va (D) o 40 

im^m] ~>vy->7^^-h{b^ti (o 7x- 
lyyi^^V'yJ^-h. hVUy-MViyT^-h. + 

U U y '>W v' 7 - h . r h ^ ^ + i/ U U y 
^ y i/7*- h . >^'7 xxyl/^ ^ y i/V y i/7^>- h . 

t7^ uy>^vy '>7^- h Vryiz-fvyy^- 

^^^/^Uy'MVi'T^-h. iPi/^U^^i/ 
/l^^^y'MVi/7^- ^^ -^Vt-nyi/^Vi^T^- 

h. 7'Jbyx;I/.tyx-r;I/>/Vyi/7:^-h. 7U 
;b-y 7 y->V y ~>7^-<- h ^ li-7i/)Vi/^ y v/7^- 

$/i:{i';i^>>^vy'>7^--h©ct'A^p.ij^^n/c so 
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->Vy'>7^- h{b^!}^jT'fesil*« 1 rj:\,^tm^m5 
{bx#+>^*;p5j<+'>b-hfb^ (D) o 

[||*S7] @Jg^iEii3b\ 5 0~15 0mg-KOH 
WL<r>7)\/i3 U 7K^?SnI^14'i' y{bx.t°+i/;<;;l/vt;+ 

'>i/-hfb^!i^ (D) o 

i2«(D7;b;?j U 7KS?^ orj§147 1^^ y{bx.-}^^i/;^;Vt: 

+i/b-hfb^i?5 (D) . itm-^mm\ (e) . ^isi^j 

(F) &a'ffiEfi!c^i:LT{^{bfi!c^ (G) ^#tt§<: 

[ii*«9] ii*«8(cfBKo^7fei4^iiiiifig!|%i©@{b 
mm\ 0] ii^«9jcfBto{^{b!i^©i^wt5S 

\mt.-s^ \ 1] if*«i otcf3®<oS*t^tt-5!|l!iD°Do 

[000 1] 

mmmt^wmm^ *f§0^ti> 7;i/;f7'j7kr§fKRr 

^14'>L/^y{bx.-H4^v';^;U.-J<+>/l/- Vit-^m (D) 
&t>*^-n^fflV^/c:>^)t14<tfl|!afi!c!i^5:e>a*Jc^<D{i{b1«I 
{CML. Mti:l¥L<{i. 7l/+i/7"7l/7°Uy FKifMffl 

y;i/^-^i/'xh. y7 4^b'>'xh. ^M-fvyhm^ 

[0 0 0 2] 

ticammB^L. mmmxatmitt^m 
mmvji^^-iy'jxhmmtnxh^^o s/c. i 
mm^(Dmmt'ib. mBmtLx^7)it}V7m'm 
m'^7jvti'jmm-(:^(Dmikyj\^^'-iyiy7.hi}'^± 
mc^jiox\^^^o !i(o^o^ji^7)i'tiV7k^w.^^\^^^ 

li\ !tfrff1BS6 1 -2 4 3 8 6 g^l^fSlcii. y^tC^-y^ 

xfsdf-i^m^i)-^ ^ * 5 y i^s^;^ hfi^ WP»a^? 

[0 00 3] 

mmtmnb^nx^ o , •?■n^c#^/^y 1/^;^ 

7U:^^>^7";H4^^^*A^p.s*g^m iifeittt. ^ 
nm^T^y^mcm^o^iimifm^^nxis^. 
jt:Wi.<Enx\^^^v)V^-i'i/?.vxii. cne>g*ti:t 
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[000 4] 

immm^rcmm^ mm^mmmm lo 

[0 0 0 5] (1) ytliZjfsimit^^ (A) . it 

^^(B) mit^^ (c) mubt^rmn^^t 

;!7;l/4?+'>U'-KI:^ti (D) 
. fk^il (A) :5^Wi:2f@<Dx>t°+i/a$:t-r5x.-}? 

^Mb^l^ (a) i:5>74ifcx^byl4^fS?0-SIS^ 

^tt5ty;?j;l/#-yif{l:^?^ (b) i:^Sf5$-^T# 20 
' e.n-5x>1?+i/;?7;l/.tN+i/^-hfb-&!i% 

{k^!i% (B) :5i-i^4'fc2^@(D7)<i?»;g:Wt5*;l/j)<>' 

mit^ (B) 

fk^ti ( c ) : i/V y i/7 h fk^tio 

[0 0 0 6] (2) '?^^tpic2m(DXf.^i/^^^t 
§x.t°+Mk:#<^ (a) ©xt>+i/^l;;!)\ 15 0-9 
0 0g/SlOx.-}?+Mk^1^T'a55 (1) {CiefcOT 

hfb^tl (D) . (3) 53"?4^{c2ficDx.-K^v/a^ 
W-r5x.-}^+Mb-&tl (a) ;b\ 7x-;l/v^*yU'>i/';l/ 30 
x-r/Wb-^tl. lfX7xy-;l/§^x.i<:l^v/{b^1^, 7j< 
*{kifX7x/-;i/§/x.-j?+Ml:^, /ND-y/fkex 
7 X /-;I/Slx>1?4^>/{l:^tl> fl^l^v^'^'U ~>v/>x- 

1^-;l/7 7 ^^Vf U i/>/*;l/x— ryWb-^tl, f fcti If 
7x7 -;l/iyx>f +'>{t:^tl©^/)^ ^1*^5 ti/cxd<+ 
Mb^T'S^ (1) Sfcli (2) ©v^-rnA^-SfcfB 
mriiti V 7j<^?Kpir§14'^7 y{bx4?:^^->;?j;i/.t'4^ 
ixu-hfb^^ (D) . (4) ^j'^ct^^cx^uyis^ 
lgiftIz:ti^^^^■r5^y;^3/^>t^yi?^b^!fe ih) tiK 40 

tci/tui^^ymx'h^ (1) ^v^t (3) (Di^^tn-b-^ 

;^7;^3^^+v^^-h^b^!i% (D) . (5) ^^^cftcz^s 
(omM^^t^ijii^^^ymit^m (b) *v i^^^f^o 

(1) %i/>L (4) (DV^-rnA^-^{i:tB®tD7;b;tjU7j< 
(D) > (6) i/Vy>'7^-h{b^ti (C) 7 50 
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z.=-\yyi/-('J\/7^-Y. V U Ixy>/Vy >7^- 

uyz^-( y ^^7^- h . ^^7 X ^ y'M 

-h. ty'^Uyi/^Vi/T^-h. hVy^yiz-fVi/ 
^^'^^'J-Uyi/^yi/7^-h. i^iy^u 

^ yi/^ y '>7 ^- h . ■<v □ yi/-( v 
7^- 7 U Uy;^;l/J^yx—f;I/v/Vy i^7:^- 

7^)i\^'yvy-y-{vi'7%-Y. N-7>/;l/>^-ry 
v/7^- h . $ /ct± u v^y y V7%- h otf 
^^nfci^vyi/7^^-hfb^!t^Ta&-5 (1) ^i^L 
(5) (Di^-rnA^-«tcie®©77i/*'j7i<?§jgpi@i4'i7 

U^fyfbx;l?4^i/;«7;l/4-::^^i/U-h{b^!i%| (D) , 

(7) Sfg^^MAV 5 0-1 5 0mg • KOH/g 
•ess (1) ^l^L (6) ^Dl^fn*^-^{^:f^«^07;^ 

•J7K}§?SbJ^14'^7 U^>'fbxt°+v/;^;l/t:4^'>U- h 
fb^?^ (D) , (8) (1) ^V^L (7) <Dl>t*n*^ 
-]®tiB«(D7;l/:^ ')immmfJ \y^y{fs.if-^'y 
*;i/t:+v'l/-hfk^1^ (D) . %m.'^wm\ (E) . 

(F) ms^'^mih\.xmcm (o 

( 8 ) \LmL(om!mmmMmsm. do) 
i^) xzwrnmrnm^-^t^Wis (in 

(1 0) ti2«<DSM^*t5ii>Pp*«^r5c:i:t^ 

So 

[00 0 7] 

[f§0^O^Sg(Dmi] *f§0>^O77l/;dU7j<?§j^pimi4'> 
l/^y{bx>-J?^>/;?j;U;I?4^i/l/-h{b^!t^ (D) \t. ± 
fBofb^ti (A) . fb^ifei (B) smb^ (C) *S 

[0 0 0 8] *f§0^(D7;l/AU7j<^fg5Jj§14->l/^yfb 
x.-H+y;fj;l/.t>+i^b-h{b-&!t^3 (D) ^iiji-r5/ci6 
2{iW±(Dx.1?:^^i/a;&=irf 5X.-H+ 
Mb^^ (a) ti. mi:x.-K:^^iyilA\ i 5 0-9 0 
0 g/il©x.-i<^Mb^t (a) X^^^tif'%%\. 

\^\ x.i^+i^ii*M 5o*?i<Di^. ?#e>n§'^b^ 

y{bx>1?4^v/;<j;l/>tC+->l/-h{b^t^ (D) 

p.n^<^§^^A^wo. $fcx.i?^>/ii*^9oo^ 
s^-s^^. x^b>tt^tgftrsis-&^fr§^y* 

[0 0 0 9] 5^?cftc2{iOx4?+v/S;&WtSxd<+ 
Mb^^^olWJiiLTtt. mt^. 7N^KD+yyv^ 
^*'J ^/y';l/X-r7W ;?jr :3 -;!/>/' ^'U i>i/;l/x-r 
;K by;l/>'y-;l'-y^''J y v^yl/x—f7H|<07x-;l/ 
ij i/i;;l/x-T;K eX7 x y-;l/- A Sx.1?+i/ 
m t'X7x F^X.f+v'^flg. fX7xy 
-;l/-Sg/x.-J?+v/<SSg. 2, 2-lfX (4-kKnrlP 
v/7x-;l/)-l. 1. 1. 3. 3. 3-^++»-7;l/:t 

o 7'p / ^ y ©x.t°+ v^fb^il^jilo e X 7 X y -7i/^x.i^ 
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^ v'fk^tl. im{t X 7 X y -yl/- A §ix.-K+ i/^ 
X (4-tKP+->7x:^;l/) -1. 1. 1, 3. 3. 

fkex 7 X y -;i/§Jx.t°+>^{k^^, a^fk ex 7 x y 
-;l/-ASix>-K+>/^fli, a^fbex7xy-;i/-FS 
XiH=^i/<S)il|0/ NO -yv ft t* X 7 X / -yl/^x4?+i/ 
fk^!t^. o-v^i^-y- ^ /-/i/>^^*>; ixi;;i/x- 
T;i/fl:^^l|ol^^->*^* 'J '>>/*;i/x-T;i/{k^!t^. 10 
1. 6-^+-9-y->*;4--;l/i/y'Ji/i^*;Ux-r;K l. 
4-7^y>^3i--;l/->*^*'J->'>*/l/x-r;K v^x^uy 

;l/X-T;Wt:^tl. ;}?'J+?-;U77^ Kv^*^*'; v'v^/l/X- 
r;l/^(D.i<'J ■9-;U7 7^ Kili^'^*'J >^i/';l/x-r;Hk^ 

lf7x/-;l/Six>-H4^v/^lil|AWe.n5„ 
[0 0 10] cne>x4?+MI:^ti©rU|ga°pi:bT«, 
mtfxtf3-h8 2 8. xtrn-MOOK xezi 
-H 00 2. xtf3-H 1 0 0 3. xtf3-h 1 00 
4 a^-rnti/>/-^yx4?+:^Ui/*yii) , ^L^^^-y^ 20 
• R- 1 4 0, x.t°5 >y^R-3 0 K XiK=<y:57R-3 
0 4 a>fnt=^tfk^ii) > DER-331> DER 
-3 3 2, DER-3 2 4 {^^f^^^^-^^tmi 

m . xif^pyg 4 0. xtr^pys 5 0 (v^-fnfe 
i^B^^y^W) uvR-64 1 0 {=L-tyfs-/U 

vm) . YD-8 1 2 5 (Mmtmtm) m^7s7 

X A ^x.-K+v/m UVR-6 4 90 (ax 
Fttii) . YDF-200K YDF-2 
004. YDF-8170 (V^f n*>^ll5{b^tli!) . 
xe^oy8 3 0. xe^Dy8 3 5 a^t*nt;^B* 30 
no ex7x F§yx.-}<:^^>/^Si. h 

B P A - D G E (^#5?4{k^^) . U * L^y'y H B E 

-100 (.m^mitm) ll®7k^{l:t*X7x/-;i/- 

Ag|x4^rtiy^|}||^ DER-5 13. DER-5 14. 

DER-5 4 2 (\^^tni^^''y '"r^tiMm) 

^fklfX7x/-;l/-ASix4<+>'m -tro^^^t^ F 
20 2 1 (^^-r-t;l/ii) . U^U'v^VDME-l 0 0 

(.mmm) . ex-2 1 6 (t;?j-b{i:fi!ci^) no 

fillSx.-}?+yl^fl|. ED-5 0 3 Oimii) . 'J* 
U>^*yW-l 00 mB^mitM) . EX-2 1 2. E 40 
X-2 1 4. EX-8 5 0 (.\^^tntt:fS-tit^m) ^ 

oymm'y^v yyvi/x-r/wk^. f l e p - 5 

0. FLEP-60 (.h^tni>Mly^t:n-m) 
Jl^ 'J ■9-;l/7 7 Kly*^' U y y';l/x-r;Hk^1«3. Y X 
-4 0 00 (>/>/^yxiK^yuy*yii) l|Ol:7x/ 
-;l/^x>-H+i'{k^*^^tfP)ns, 
[0011] *%^<D7;i/*';7)<jgfKRrmi4'i'i/^yfk 

x>-K+i/;fj;l/tt+yU-Mt:^^^!I (D) ^il3g-r^rc:J6 
^i:ffl^/^55>?'^'tx^^y14^gS^oz:Mig^^^■r§^ 

yfjiif^ymit^"^ (b) i:LT«. fisj^(f7^';7i/is 50 
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m tdi^mr-^Mmt^mm^^^ey^v 'yV)\^ 

tt. mtf (^^) 7^um /S-x^'J;l/7^U;b 
i?. i3-7;l/7';;l'7^um tSlPS/ctt^lgftZli^ 
ai?^7j<?^li: 1 ^^tftc 1 fi(D7j<S?g^Wt5 (^^') 
7^ U Ix- F^^f!t:i:it;VSt£:!i^lT'fe'S¥xXT;l/ 

^) 7^ U u- h^^i*^i:oi^:;i/S{6?^T'S§¥x 

xi-mmmfibn^tiK mmmmmtLtct 
[0 0 12] t^mojji^ijummm^'yiy^yit 

Jif^^'yiDlf^^'yU-bit-^^ (D) ^ii3it5/'ci6 
{eiffl V > 5 ^^cfti: 2 fiOTki^a^W t § 71/^ y i?{k^ 
!|^ (B) tbXlt. ^^'^ic7)l:2-)im(mm^/ 
$fc{i7 X y-;H47l<^gi: *7l/t^+i^;l/S^|5Il$^cW 

[0 0 13] *%^077l/*U7j<Sf«Br}g14'i7l/^y^k 
X.-}?+>';«7;I/vf+i/^-F{k^1% (D) mm^kib 
{cffli/^§v/Vyi/7^^-hfk^tl (C) iiLTti. 

Tffll^-SC iiA^T-t^*^ Il®5l4n{cfttcffin/c7xx 
L/y>^-l'y'>7^-h. FUb>e^^y'>7^-F. + 
y U Uy y y 7 h . r h ^ ^ U by 
-< y y7^^- h . y'7 xx;i/>( ^ y yvy ^7^-- h . 
t7^ uyv^vy y7^>- h. h v ryyvyi^7^>- 
h. ^^'^/^uyi/^v>'7^^-h. -yy^D'N+y 
yi/V y -y 7^- h . y t>D y yv y >'7^- 
h. 7'Jpyx;i/>tyx-r;byvyy7^-F. 7'; 
71/^7 yyvyy7:t>- F. N-7y7i/>^-ryy7^- 
h . ^fcivj i/yi/^ y -y 7 h bi^ 
[0 0 14] *f|s^o77i/*>j7l<?§?^Ri^lt'i^u^y{k 

x.-J<+y;?;;I/4?+i^U-h{k^ (D) tOiijia. W& 
<D:^if.^i/{t'^m (a) i:5^?ct3{cx^byl4^fSftr 

tig^^w-r5ty;^j7i/>f y^ib-^i^i (b) 

(WT^-OSfS i: ^ ) til d; 0 77l/3-;l/147K^S*^ 
^^Lrc:Lif.^'yti)\,if.^i/\y-VVc^m (A) RD\ 
^?fJc2{io*i!S*Wt5A7i/>tcyiE{l:^ (B) 
;&yvyy7t-.-hfl:^1% (c) T"^7b^yfbSj£: 

[0 0 15] ^-OSlStt. ^ig^'JtL<ii77l/3-7l/ 

mmmtfii^^mm. mmz-m^iM. 7^y 

y, x^7i/^^7i/'yFy. 'y^u^^'^yym<D^Vy 
H. '^y-b'y. F7i/xy. ^>^by. rb7^^7i/^y 
■tr-yn07?#]!«eMb7l<m x^l^y^-'J 3-71/^'^^ 
7l/x-r7l/> x^lxy:yU3-;l/>'*x^7l/X-r7l/. 'J 
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^;l/X-r;K h Uxf-l/y^^U n-yl/v^x^/I/x 

-T/H|©i'U3-;l/x—r;l/^. m^^s^^JK 

^^;b-bPV;by7-bT-h. x5';l/-tDy;l/7 

;l/7-tT-h. yotri/yy'j3-;l/t/;)<^/l/x-x 
;l/7-bT-h, ^•yl/?;l/i?->*7;l/+/k 3M^^g?>;7;l/ 
7>^*tfyi['>'7;l/4^;l/l|(Dxxr;l'SI. y-:^^ 

m. 3Hc{tmt^mm (f) n^^^at/cttii^w 
[0 0 16] noiziticmmmitii.^wi'^tbx 

(i. 5^?4^fi:5]-?cfitcx^L/>14^tgft]ri|g^^fr 
Sty;?j;l/#yi?fl:^!i^ (b) tLXii. xd^+Mt:^ 
lij (a) liltC^U 8 0-1 2 0i*%T'fe5i:i: 

-y/Wk^^ltiactSn^. Ill6^tc|#p,n57;l/;?7U 
7j<S?KoJg14'>U^:/fbx.-J<+i/;^;l/4<+~>U- hfk^ 20 

coo 1 7] sfsmcji, m^m-i^^robizmm 

(C)t^bT0. 1-1 otirots^c ^©^«S^5?aJg 

{i6 0-l 5 OtT'^O, ^/c;g^SB#r^{i. {?SL<{i 

(JlJ^{fhUx^;I/7^y, '^yi^';ky^^;l/75X h 
U x^;l/7 y A ^ n V Y h\ i/JV 
7y=b=.^L7u-^^¥. '^yyVl/hU 7(^/1/7 y^rx 30 
^h7^t^-<V. V')7x=.)\^7^7.7^y. hU7 

xx;i/x^k*y, ;<^;i/hU7xx;i/X^ify> 

[0 0 18] ^nmm. ^-mitm'ik. s.m 
icmm^^^ic2®(D7mm^t^ti)it^ymit-^ 
m (B) mnk'Tfm. tmmtLtc^. t^bm 

^©->Vy'y7^-h{l:^% (c) m^\Lh\ikm^t 
'±^^\y^y{\:m-xh^o mfmxtK^'iio^t 

t^xt.WAmmmm.t. Rm\^nLxo. Q\ 40 

-ioll%T'a5o <:©li©SfSrS]gi:LTti4 0- 
1 2 0"CT'S0. S/iSfS^^ti. $ftL<tt5~6 0 

[0 0 19] ^m<D\±]h^m\^io\<^X. »?4^{C2ffl 

07j<SES^fr?.*;ktxyiE{l:^ti (b) i:UTfi. * 
^^©7;l/* 'J 7j<}g?K pTjgtt-i^ yfkx.i?+$/;d;l/jK 
(D) <Da}^^^BIii*^5 0- 15 0m 

g • KOH/gi:^^J:^*ttmil^i^)!iaL, v^vy-y 
7^>-h{b^!}^!I (C) ilLTli. ab^!t«!i (A) 
SC+{b^!|^!I (B) (D=^m) / (fb^tlC(D€;l/?g() 50 
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l~5(DlEfflfc^5J:dt£:fi:jiACyci:;!)W$H/\ 

L/^fy{l:x;J<4^>/*;l/3j<+i/L/-h{k^1^ (D) <05|$SS 

t-ryi/7*-haATOt-5c:i:{i:^D. I^S^ft*^ 

S/c. ccDffi^b^S^ms^^. 7;l/;?j'j7Km}^Bi|§li 
'i7U^?yfl:x.-}?+>/:!!j;i/iK+yU'-hfb^!t«j (D) <o^^ 

3fei;-SSm^S5o ifc. @f^5^MA^5 0mg • ko 
H/g*ji©ii^. 7;l/;*j'j7|<®iS{c^^-r5r§^14*^^ 
t^T'^O. /^^f-xyy^grtfofc^^. 5^iii:LT5i 
5i8n^l>¥.©l^/^^-xy^*^T't*<*5JSn*^ 
S5o ^tc. HJ^^J-iEffi^M 5 0mg • KOH/gi&@ 
7;V*'j7j<?§?^tcWr5?f)^ttA^]i<^0t 

f . Ttsfb L fc/ ^ ^ - ymmt 5 ii<D^,n*^s 0 iif $ 
[0 0 2 0] :mmmm.mmm\t. mm7)\^ 

i3 u 7j<^iPi^l4'i7 y^bx.-H^^v'A/i/tc+y h 

fb^!^ (D) m%m-^fMm\ (e) . (f) . 

[00 2 1] tmmmim^mm\m\^^ibicim 
m(07)\^ti V 7mm^M'y]y^yit:rf.^i/:^ji}f.^ 
i^]y-hit^^ (D) (otm^tLxii. mmmm 
mfmmB'T^^i oomm%tbrct^. 1^1 5- 

7011%^ 0^L<ii. 2 0-6 0S1%T'S^, 

[0 0 2 2] ^fimmmmmmjmi^m'ibn^yt 
mmm\ (e) ommttx^i. m^ii^y-M 

y. ^yV4y?^9f\y:r.-T)V. ^yy'i'yx^;l/x- 
T7K ^yv^-ry:/ptf;l/x-r;k ^yV-(y^v7 
^jVJL-T)i^<D^yV-( y^ : 7-t h 7 X / y> 2 . 

2— y'xh^'y-2-7xx;l/7-feh7x/y, 2, 2 
-y"xh^y-2-7xx;l/7-trh7xyy, 1. 1- 
v/'^D07-bh7xyy. 2-t}^a^i/-2-/=^)\/ 
-7x~)V/UJ^y-l-ty. 'yxh+>/7-feh7x 
yy. l-liKn4^yy^P'\+i/;l'7xx;l/';rhy. 
2-:^9)l-l- [4- 7xx;l/] -2 

-€;v*uyyo7^y- 1 ->i-y:5:if<07-bh7xyy 
^: 2-x^;V7yh7+yy> 2-'^-i/^V-7i- 
)V7yhy^yy. 2-'>un7yVy^/y. 2-7 
=;i/7yh7+/y*ifo7yh7^yy!li: 2. 4- 
i;xf-;l/^;i-+'9-yhy, 2— <yyot!;l/^;i-:^r-9-y 
hy. 2-^nD^;i-4^-9-yhy:5:if(7)^;i-+^^-yhy 
II; 7-trh7xyyy*^^;l/'!r^-;k ^yi/)WJ)^'^ 
)i^ji-jifj:ii(D^^-jvm:^yVyxyy, 4-^ 

yy-r;U-4' -;/f-;l/i^7xx;l/-9-;l/77l' h\ 4. 

A' -}£7.^i-)V7^y^yV7 x/yrj:E<D^yVy 
xyy^;2, 4. 6-h'j^^;i/^yv^^;ky*7xx 
;l/;^X7'ry^^-+•9■^ F. t*x (2. 4, 6-h'J^^ 
yl/'^y^'T;!/) -7xx;l/t>7.7'('y>i-+-9-'(' KI|(Ot> 
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tbtct^. l^l~30M%, mt<li. 2-2 

[00 2 3] cnsii. M^mrdi2mi:JLi.<DM^^t 

n^iSMij^ n m^-&^-^xmm=^ c tifx't^o lo 

{cWLT. 1 0 0 %\:xfoymmtiM^ 

m\ (F) ©l#«?iJi:LTti> mif. Z-tVu^'y 
x^;l/ 7i";i/-h. 2-t Fa+->yol:f;l/ 
{^^) 7^UU'-h. 1, 4-7^fyv':^-;l/ty 
(;(^) 7^'Jlx-h. */I/eh-;l/ (;{^) 7^UU 
-h. 7^•Jo-r;^t;^>t^UX 71<SSS#W 7 

^>JU-h. 2-H KD+->yDe;l/ (;(^) 7^Ul/ 20 
-h, 1. 4-7^yi/*;i--;l/^y (^^) 7^'JU- 

f^m. W\(.'^\y^yWL. jJR7k7^m rh^HFo 

T'S§/N-7xXr/l/, >-}^Ux^Uy^"Un-;Vi/* 

^f) hV:^^a-f\^fuAyVV 
^)7^UIx-h, hij;>(^a-;l/7"a/^y>-KUxh:^^ 
v^hu 7^vu-h. ^v-tyf^v:^uf^^i/ 

hV ()^^) 7^UU-h^ t\^u:}ri/\iJVjym^t 30 
^>'if'J -*7p7^ 
^) 7^UU-h (mt^, 0*{b^ i!> KAY 
ARAD HX-2 2 0. HX-6 2 0. . -^y^ 
x'JX'; h-;brh7 (^^) 7^UU-h> 

7^;l/^*Ui^->*;l/x-r;K 7x-;I/^'Uv^ 
i/*;l/X-r-'K 4-°';x^l/y^*'J 3-;l/>/'^''J i/i/ils. 
-r;K 4<'J7DtflxyifU3-;l/v^yUv/>/';Ux-r 40 
;K 1, 6-^+-9-y->*>i--;l/v^'yU'>'»x-r;K 
^+■9- 1 F □ 7 /l/iJv'^* 'J v">*;1/XXt;I/. ^ U -t U 
y^HU^'Uv^v^'yl^x-T/K ^*'J-t'J y.K';x H+ix^* 
U i/v'/l/X-ryK h ij ;<^p-;l/7P7'^y'1^'J 
v;;1/I-t;K F U ^^o-;l/7P/^y4<Ux h+i^4? 
V^V'yi/jVx-rmt (;?(^) 7^'J;l/®EOSf£;i^ 
I?fe5x4?:^^i/ (^^) 7^V[y-hm^mfiCi:tl^ 
T'tSo en?>©?^)!in|i]^i:LTti. ^7t14^S§Sli^ft^J 
0 0Sl%i:L/ci:t. ®^2~4 0fia 
%. I(?$t<{i> 5~3 0Sl%r'S§o 50 
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[0 0 2 5] ^^(Dmmmmmini^mt^m 
mtLx<Dmitm (G) ti, ^j^tf, x^-K+Mk^ 

;i-+-9->*Wb^^*lll*W^nSo iifklS^ (G) 
[0 0 2 6] mit^^ (G) {J:ffll/^5.n5x:i?+i/{l:^ 

f^^i/m. ^bv^-;i/y>t:77^sx.f^s/^fii, F 

UXH FP+>^7i^;l/><^yl'x4<+>/^fig. i/'v/^ 
D'^y^v'x^7xy -;U§yx.t°+ i^miB. f X 7 X 7 
-;l/-ASx.-j?i|^i/m ex7x7-;I/-Flx4?+ 

e7x7-;i/S'x.-K+i/m trx7x7-;i/ 

- A 7 1:^ 7 ^ §/x>-}^+ ~><Sflg. ty^u ynm^:r. 

[ 0 0 2 7 ] 7 X 7-;l/y 7 ^iyx.-K4^v/^|g i: L 
Tfi. mifxif^ovN-? 7 0 (:^B*-r:/+fk^ 
Xl M) . D. E. N4 3 8 (^"i/ • "r^tlJHi 

m) s xif3-F 1 5 4 (rSfl:>^x;l'X4^:^^i/ (^) 

1^) , RE-3 0 6 (Bmm m m) mmif^^n 
^uv-)vymy'>m:L7f.^i^mmtLxit. m 

(i^) S) ^ EOCN-102S. EOCN-103 
S. EOCN-1 04 S (B*fk^ m m) . UVR 
-6 6 5 0 (:i-^ytl-JU mm) . ESCN-1 

9 5 (mit^xm m) m) mmf^n^o 

[0 0 2 8] FUXl:FP+i/7xx;l/;<^rySXv-}?+ 
i/mmtLXli. m^ifE??N-5 0 3. EPPN- 
502 H. EPPN-50 1H (B*{b^ (tt) M) > 
TACTIX-742 m •'^^tlMm) ^ Xtfn 
-FE1032H60 (fftjbi^x;l/X.i;4^v/ m) M) 
mtmfi^ti^o i/i/^u^y^i/jiyy jLy-)\ym:r. 
fs^i^m'^tbXli. 0IJx.{fxt;^pyEXA-7 2 0 

0 (±B^^y^it^i.m mm), tact i x- 
5 5 6 (^*7 • "r^timm) mwi<f^n^o 

[0 0 2 9] lfX7x7-;^g^X.-}^+i/^gflgt LTti> 
0l|^jfxtfn-F8 2 8, xen-F 1 00 1 mti^ 
x;bx>t°+v/i!) , UVR-6 4 1 0 (a.^tyti-^'^ 
^Ytm). D. E. R-3 3 1 i^'^-^r^tiMi 

m) . YD-8 1 2 5 iMmtmm) ii<oifx7x7 

Am:i.S^i/m^. UVR-6490 i=L-ty 

i3-/un±m) . YD F -8 1 70 iMmtmm) 

[0 0 3 0] k*7x7-yHx)}?+S/^flii:tTli, 

NC-30 0 0P, NC-300 0S (B^itM 
m) 14) l|iOtr7x7-;l/SX3j?^->^)ji, YX-4 
00 0 (r4{b>x;l/x.-K+v^ m) M) <D\£^iyU/~ 
)im:r.:fsJ(-'yi^m. YL-612 1 miti^x)\^:Lf.^ 

i/ m) m) mmfibn^o Z7.ixj-)\^kjm 
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8 0 (XB^^y^it^xm m) m) . xeu-hE 
1 5 7 s 7 5 (.mti/xj]^:Lf.^i/ (m M) mmf 

[00 3 1] t7^uy#1gtWx>i^^>^<SBii:LT 

{i. CBj^{fNc-7 0 00 ia^itmtm) > exa- 
4 7 5 0 iXB^^y^it^xM m m) wm^f^ 

nSo fiil^xd?+v/^flii: LTti, 0IJx.ff E H P E - 

3 15 0 {^^^Mt^xM m m) wmi^fi^n 
■So mm^:Lf.df^iymt iza. muT e p i lo 

C. TEPIC-L. TEPIC-H. TEPIC-S 

[0 0 3 2] mitm (G) m^^n^t^'^'jyit^ 

y. v-am^yVit^'^i/y. B-aiy^yy^t^-y- 
ipy {\,^t^mm{tf§xm m w m^f^n^o 

[0 0 3 3] mtl&5^ (G) (D^APfJ^i: tT«. *ll 

%WT©l*W$Ul/\ i:(DlA"!2 0 0%^^^^i:* 20 

[0 0 3 4] ti^iziii^^izitxx^moimmi m 

7^oi/7xyyu-x mit^^y^j:E(Dm 
i/V3~y. 7-^m%(D\y^vy'!f^<mmM:f^ 

/N-r Ko+yyt/^^;l/x-T;U^i: 30 
[0 0 3 5] Hu)iE©®fbfi!t5> (G) ti. 1^i6M 

le. (A) m^±wtL. crucxf^^i^mitrnm 
^^m^bfcmmmt. wm (d) m^±i^tLrc 

[0 0 3 6] mmmmmmma. %mt t 40 

^5fi/-h. Ji?';x^i/yiiA^p>^57 

[0 0 3 7] *%0^(D^7ti4^fli3ifi)t!t^5 mmsti^ 
yywm<r>V)W-\/'J7. mobv^x h-fy+i: t 

[0 0 3 8] ^51-ii^^iOx^yl/:^^- 50 
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©T'fe-5o ^5^illl|(Ox^;l/:^i-i^Bsj^tc<kO{ifkti^ 

^> fgE7kigj:T, i«ff7mT. ^iiff7i<^T> ^-feyy 

tfijffl^n^o z.<mMm<r>wm-\t^. 5~i6 0/i 
[0 0 3 9] -m^oy-f') yv^umt. fiajxif^^oj; 
mt^"^^. yuyhffiUfflfiStc. x^v-ywwi 

y3-hSI|(D73ii{Cj:i9 5-1 6 0 (im(DmmX'^n 

mmmLr^^^mxmm<^h\m<.) . mum 

n\ 0~2 0 0 0niJ/cm'g]iE(D^^T%B§*fU * 

m%m^wm^mmm^^x. m^\i7.-^\y-. 
tSo ^©ft> >!i:mz]t^\:^xt^izmm:mL. :ik 

l/^T-imi 0 0~2 0 0°C. L<fil 4 0-1 8 0 
°COSS7-]!iPii5aa^t 5 <: i: J; D . 7 

[0 0 4 0] lia. ii^tci^ffl^nS. 7;b;?jU7l<r§?^ 
i:bTii7j<^{b;^';'i7A. 7l<i?fbt HU-^A. s^^th 

ijV^L. 'jyiEthu-^A. uyiE;f7';'i?Ai?©Mii 

7;l/7tjU7j<^f^^r h7 75^;l/7y^-'i7AM^ Kn;t 
4^tl-^H. Th^x^;l/7yt-'>A/N^Ka^+^t^ 
h\ rh77^;l/7y^:^'i7A7WFa^:^^+)--i'h\ € 
/x^y-;i/7^y^ >'x^y-;i/75y, hux^fy 

-;i'7 5 ym^m7)\^ij V immti^mxt^o 

[00 4 1] 
l\ 

[0 0 4 2] ^Mfi^Jl 

Ifl^m li5ft^^Ottfc2 L77X:34'tC. 'A^^IC 

Lx. snmm ep-8 0 7 (2t^ifx7xy- 

;l/-FSx.1?+v'm x.-H+^^'ll : 1 7 0 g/i 
1) ^3 4 0. Og. ^i-^cflcx^l^yft^tSarfilS 
^^tt5^/;^j;l/t>y^fb^!f^ (b) tLX7^V)l 
m : 7 2. 0 6)^144. 1 g> iil^^± 
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^)i:LT2-^^;l//WKa+yy^0. 24g,RQ* 
RfbmUttX\-'J7x-)V7^7.y'{y^l. 4 5g 

0 H / g J^Tfc ^ 5 f T'Sf5?-ti-> x>-J?:1^ -> A;l/.t:+ i/ 
U- hit^^ (A) (915^^1 : 4 8 4 . Dm 

7-br- h ^ 3 6 0 . 2 g . ^^i^cf'fi: 2 <@<07)<^M^^ 
•r5*;i/d-:yi?{k^!fe (B) tbT, 2. 2-t*;^(v^ 
^^D-zW-T'otrpi-yi? C^^-^l: 13 4. 16) 

^134. I g. mm±mtbx2-^^/wu\i 10 
^§f^{c-ryt^py~>Vvv/7^-h 222. 

3) 2 2 2. 3 g^SfSigSA^e St^Mxi&l/^.fcotC 
■a-. ^^^^MX'^^ h;l/j|i|^^6^cj;0. 2 2 5 0;?j^1f 

6mg • KOH/g-eSo/i, 20 
[0 0 4 3] ^jSIP2 

2{iW±©x.-J?+i/S^*t5x.i?:^rMk^1^ (a) 

LT. i/^/^y:Lf.^i/\yi/ym Xt!a-h8 2 8 

^1: 1 83g/^l) ^3 6 6. Og> ^^iffcx^ 

(b) tLTT^U/l/if 7 2. 0 6)^14 

4. 1 g. l^l^^±§|Ji:LT2-p«^;I//^^Fo+/ 
y^O. 2Qg. RUmMmtbXhV7x~)l7:t 30 
X7i'>'^l. 5 6gf±ji*i, 9 8 °C(DSi^T';SfSfg<D 
i?WO. 5mg • KOH/glUT{i::&§f T'SIS? 

Hi-, x;J?i^i//7;^>t^+->^-^^b^% (a) imm^ 
1:5 10. 1) mtcc :ki'x^mizmcm^m 

mtLXtl)l^h-jV7-tf-h^2 9 6. 9 g. 
^lczm(Oymm^t^:b)Vf^ymit^^ (B) i:L 
X. 2. 2-ex(i/V^n-;l/)-yotr;i-y^ (5^? 
1:13 4. 16)^18 2. Q m^m±mtL 
T2-;«^;WN-i'Ka+yy^0. 6 4gftPx.. 5 0^ 

imui^-^Tco !i(ommch'juyi/^vi/7^^-h 40 

(5i-?l:i 7 4. 2) 2 0 5. 5 g^:^;Hf h-;l/7 
-br- h 8 8 . 0 g icmLfcmm^. SfSSg*^ 5 5 

0, 2 2 5 0;^^^-{>tja©MA^^<^^$T'6B#F^ 

4?+'>'*;l/3ft+'>l/'-hfk^ti 7 0lfi%«:tty<S)ll 

r^fS^fffc (c:©?g?^^D-2i:-r5) o mB^m^ 

m^LfctC^. 8 5mg • KOH/gT'feofCo 
[0 0 4 4] ^)ifi^j3 50 
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mwm. ii^g^oit/c3L77X34J{c. ^^ttJic 

2m±Ox.f+i^S;&tt§x.t°+Mb^^ (a) 
LT. 7Uyy-6 0 (2ttgi^iH 

U^;l'77^ KlX>-}?+i/<iM. X.-K:^^>/^^a 12 8 8 
g/il) ^5 7 6 g, ^^^tjntX^^Uytt^tSffirl 

ifS^^tt5^ry;^;i/t:yi!{k^?^ (b) tbxr^v 

)im : 7 2. 0 6)^144. 1 g. ^S^^ 

±aiJi:LT2-;<^;WN'rHD:^F/y?:0. 3 6gfi:ji 
9 8°C<DU^XEltmmmO. Smg-KOH 

hit^^ (A) imm'Fm : 7 2 0. 1 ) ^t#/co :k 

\^^Xil(OS.^t^mcS.lt^mmt LT*;Vtr h-;l/7-trr 
-h^6 2 2. 9 g, 5)-Wi:2ffl©7l<i?S^Wr5* 
^l/'t^yiffb^it^!! (B) i:tT^ 2, 2-if;^(i/V^o 
--jV)-7u\£tym : 1 3 4. 16)^2 7 

8. og. mm^^±mtbx2-?^=f-)wu\^u^/ 

y^i. OAgiiax. 6 0t:{c#ig^r-&/s:o <:©^jSti: 

-(ytsuy'M^Ji/T^-h (iJ'9^1:2 2 2. 3) 4 
5 5. 3 g^SJ^SJtA'^e 5°C^^X.*V^J;9JC^^{C 
fSTL/co rSTIITfi, SJt;&8 0°Ct^S?ii:. *n 

i!RW%<*5$T'6Nfra5JS$€. *%W<D7;l/*U 
7l<}SfSpr^14'i7 i^^Sf yfbx4?+'>*;i/ip:^ri^b- h{b^ 

1% 7 ofil%^^iy^flg?§jg^f#fc (iKDrg^g^D- 
sii-rs) o mw/Tfrnrnm^LTct^h. 8 0mg • 

KOH/g-efe^/Co 
[0 0 4 5] Jt^^fli^filc 

it#m Igiit^-ott/cl L77X3ct5ti:, B*fb^ 

EOCN-1 04 S (^ttl 
^iJx.t°+'y» x.1^:^^v/^l : 2 2 0 g/^1) ^ 
2 2 0g. 7^'J;l/^^7 2. 1 g, SlSffl^liilLT 
tiA/MY -)W^y— h ^ 1 2 5 . 2 g , ilfi^^±?W 
tLX. 2-:^9)\^>^^Yu^/y^Q. 2 1 g&th'S 
f£;fiSlii:LTh'J7xX;l/7;*-X7^'y 1. 2 5 g^jdO 
X., 9 8°C(Dfijgl?2 4Btr^R^£;$-^fCo CO 
SfSrSfc, U ;?7 >y K T H (frB^flfbia r h v k F 
nji7j<7:5';H?) ^105. 7g. t))]/\^Y-)W^T 
-h?:4 5. 3 gJ^U^2-;<^;WN^ Ka^yy^O. 

2 8 g^AoK.. 9 5°c^o^glgT'4S^PH1;K^£;^^^, mm 

'■m.lQ%. @fl^^i?ffi9 8mg • KOH/g<Dlt«?<S 
[0 0 4 6] IIS60ij4~6. JtSlPl 

tutanii^j 1 ~ 3 T'ff e.nfc (d-d, (d-2). 
(D - 3) mmmm^^ \ \cfrstu^m^x'm^. 

«iijifi!ci«i*»fe, ^m7.^')-ymm^is'o. ^ 

1 5 ~ 2 5 M m<OI9$Jc:%5 J: 3 Jc:/'J y FS 

«{c^^ L^i^ 8 0 °c(Dmm,m.m' 3 0 ^^^mt^ 
rco '^^^x\ mmmmm ( m) t-^mm. m 

SHMW-68OGW) ^fflv^iHli^/'^^-ycDW^n 
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[00 4 7] (mm) Tummm^m lo 
o - • • - mm. ^^iz^y^m^tti. mmt 

X . . . • mm. ]i^?n^v^a5^*^s5. 

[00 4 8] mm) nwmw^. s o ^ m©^^ 

iJf^^-y^mMt^mnftm zoom] /cm m 

T'6 0ig)F^, 2. 0kg/cm'©;^:/^-ET'l^ 

So 

[0 0 4 9] (mm) mmomiz. XT^zf^r 

0 m J / c m' mnmmMmytt^o -^tc i 

ifth';'i^A7i<^?S-C6 0m 2. Okg/cm' 

[00 50] (SffiTttR) mmmmic . 5 o o m j 

/cm' (D^ni^^Ba|t®7trSo 1 h 30 

'J'>A7j<r§?KT'6 0m 2. 0kg/cm'©7.yU 

O - • • •ftO*^^<M5)ti^i/^ 

[00 5 1] (Sfe^ D ) -rmmmm^ l /i, 
o - • • •s«{c^»3«mp>n^v^ 

A - • • • (f<lD-rA^S«A^^oTl^5 

[00 5 2] (mm) mitm^ i s o °c{cj/f o fttf m 40 
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